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SOR SOR $0$ $n$
([8] Householder ) Hessenberg
1 $1\leq k\leq n$ $k$ $LUL$
$n\cross\dot{n}$ $A$ $1\leq k\leq n$ $k$ $L_{1},$ $L_{2}$ $U$
$I_{2}0],\overline{U}=,$ $L_{2}=$
$L_{1,1}$ $\overline{U}_{1,1}$ $k\cross k$ $L_{2,2}$ $\overline{U}_{2,2}$ $(n-k)\cross(n-k)$
1 $I_{1}$ $k\mathrm{x}k$ $I_{2}$ $(n-k)\mathrm{x}(n-k)$
$\Phi$ $\Phi A=L_{1}\overline{U}L_{2}$ $k$ $A$ $LUL$
$A=$ , $\Phi=$ $A_{1,\iota} \text{ }\Phi_{1}l3:(-k)\mathrm{X}(n..-k)/\mathrm{J}\backslash \text{ }\frac{F^{1}}{\mathrm{T}}p/1l\mathrm{h}k\cross k\text{ }\mathrm{j}\backslash \text{ }\overline{\mathrm{T}}/\mathrm{J}^{-}\int.\text{ }’ \text{ }\mathrm{c}^{\backslash }\backslash A22$ $\Phi_{2}$
$k=n$ $\Phi A--\overline{L}\overline{U}$ $A$ $LU$ $k=1$ $\Phi A=\overline{U}\overline{L}$
$\text{ }A-$
. U..L. $\text{ _{ }}$ . $\overline{L}=L_{1}L_{2}$
1. 1 $n\cross n$ \‘A $1\leq k\leq n$ $k$ $A$ $LUL$
$\Phi A=L_{1}\overline{U}L_{2}$ – ..
( )
$\Phi A==[^{L_{1,1}()}\overline{U}_{1,1,\overline{U}L}2,2+\overline{U}_{1,2}L2,12,1$ $L_{1,11,2}\overline{U}L_{2,2},2]$
$\Phi_{1}A_{1,1}=L_{1,1}(\overline{U}_{1,1} \dagger \overline{U}_{1,2}L_{2,1})$ , $\Phi_{1}A_{1,2}=L_{1,1}^{\cdot}\overline{U}_{1,2}L_{2},2$
.
$\Phi_{2}A_{2,1}=\overline{U}_{2,2}L_{2},1$ , $\Phi_{2}A_{2,2}=\overline{U}_{2,2}L_{2},2$
$\Phi_{2}A_{2,2}=\overline{U}_{2,2}L_{2,2}$ $UL$ $\Phi_{2},\overline{U}_{2,2},$ $L_{2,2}$ $\Phi_{2}A_{2,1}=\overline{U}_{2,2}L_{2,1}$ $L_{2,1}$
$A_{1,1}-A_{1},2L_{2}^{-1},2L2,1=\Phi^{-}1L11,1\overline{U}_{1},1$ $LU$ $\Phi_{1},$ $L_{1,1},\overline{U}_{1,1}$
$\overline{U}1,2=L_{1}^{-},1\Phi 11lA,\mathit{2}L2,2-1$ $U_{1,2}\neg$
$\Phi_{2}$ $\Phi_{1}$ $\overline{U}_{2,2}$ , $L_{2,2^{-}},$ $L_{1,1}$ $\overline{U}_{1;1}$ 1
$k$ $A$ $LUL$ –
990 1997 21-30 21
1. 2 $n\cross n$ $A=[-l_{i_{\mathit{3}p_{i}}}, -u_{i}]$ . $1\leq k\leq n$
$LUL$ $\Phi A=L_{1}\overline{U}L_{2}$ $\Phi=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\omega 1,\omega 2, \cdots,\omega_{n})$
.. $\cdot$ $\{$ $\omega_{i}=\frac{1}{p_{i^{-\iota_{i}}}\omega_{i}-1ui-1}$ , $i=1,2,$ $\cdots,$ $k-1$$\omega_{i}=\frac{1}{p_{i}-u_{i}\omega_{i+1i}l+1}$ , $i=n,$ $n-1,$ $\cdots,$ $k+1$ ..
$\omega_{k}=\frac{1}{p_{k}-\iota_{k}\omega_{k-1k-}u1-u_{k}\omega k+1l_{k}+1}$, $\omega_{0}=\omega_{n+}1=0^{\cdot}$
$L_{1}=:$ , $\overline{U}=$ ( $01$ $-\omega_{1,1}u_{1}$ $-,$ $\omega_{2}...u_{2}$ $.\cdot.\cdot.\cdot$ $-\omega_{n-1}\mathrm{o}_{1}un-1$ ), $L_{2}=$
$L_{1,1}=$ .( $-\omega_{2}l_{2}01$ . $1.$ . $-\dot{\omega}_{k}..l_{k}$ $01$ ), $L_{2,2}=(-\omega_{0}k+2\iota k+21$ . $1.$ . $-\dot{\omega}_{n}..l_{n}$ $01)$
.
$L_{2,1}..’.=.\cdot.$ ,
$\overline{L}=L_{1}L_{\mathit{2}}=$ ( $-\omega_{2}l_{2}01$ $.1.$ . $-\dot{\omega}_{n}..l_{n}$ $\mathrm{o}_{1}$ ) $–I-\Phi\tilde{L}$
$=[l_{i}, 0,\eta]$ $n\cross n$
:
$k$ $A$ $LUL$ $\Phi A=L_{1}\overline{U}L_{2}$
$=L_{1}L_{2}$
$x^{\mathfrak{l}^{m}+1)}=x-\langle m$) $\overline{L}-1\Phi(Ax-\mathrm{t}m)b)$ , $m=0,1,2,$ $\cdots$
1. 3 $n\cross.n$ $A$ $1\leq k\leq n$ $LUL$ $\Phi A=L_{1}\overline{U}L_{\mathit{2}}$














$\tilde{\Phi}=\tilde{Q}_{k}\Phi\tilde{Q}_{k}^{\tau}$ , $U=\simeq$ , $L= \simeq[\overline{Q}_{k,L_{2,1k}}\overline{U}_{1},\overline{Q}^{T}\frac{1}{Q}T^{k}$ $L_{2,2}0]$
( ) ,
i) $:.\overline{U}=.U_{1}..U_{2^{\text{ }}}..\cdot$ $U_{1}=$ $U_{2}=$ \check C‘‘‘
$\Phi.\cdot A=L_{1}.\overline{U}L2=(L_{1}U1)(U_{2}\sim.- L_{2})=,$ $..-\cdot\cdot$
. $\cdot$ .
$\tilde{\Phi}\tilde{A}=\tilde{P}_{k}\Phi A\tilde{P}_{k}^{T}=\{\tilde{P}_{k}(L_{1}U_{1})\tilde{P}^{\tau}k\}\{\tilde{P}k(U2L_{\mathit{2}})\tilde{P}^{\tau}k\}$




1. 4 $n\cross n$ $A$ $1\leq k\leq n$ $H_{\Phi}=I-\overline{L}^{-1}\Phi A$ $k$ $A$




1. 5 $n\cross n$ $A$ $1\leq k\leq n$ $H_{\Phi}=I-\overline{L}^{-1}\Phi A$ $k$ A
$LUL$ $\Phi A=L_{1}\overline{U}L_{2}$ $\mathcal{L}_{\Phi}=(I-\Phi\tilde{L})-1(I-\Phi+\Phi\tilde{U})$




$A$ Hessenbe H\Phi =L $\rho(\mathcal{L}_{\Phi})=0$
23
( ) $1\leq k\leq n$ $k$ $A$ $LUL$ 1.1 –
[3] Theorem 4 $\overline{L}=I-\Phi\tilde{L}$
$H_{\Phi}=L_{\Phi}$
$A=I-\tilde{L}-\tilde{U}$ $\tilde{L}=$ $\tilde{L}_{1,1}$ $k\mathrm{x}k$
$\tilde{L}_{2,2}$ $(n-k)\cross(n-k)$ $\tilde{U}$ $A$ $k$








1. 1 [3] $n\cross n$ $A$ $P,$ $Q$
$\tilde{A}--PAQ^{T}$ $UL$ $A$
[3] $P_{k}$. $P=Q=P_{k}$ , $2\leq k\leq n-1$
Hessenbe $H_{\overline{\Phi}}$
$SOR$ $H_{\overline{\Phi}}=\tilde{\mathcal{L}}_{\tilde{\Phi}}$ $\rho(\tilde{\mathcal{L}}_{\tilde{\Phi}})=0$ ([3] )
2 Hessenberg
SOR
$n\cross n$ Hessenberg $A$ $A=I-\tilde{L}-\tilde{U}$ $\tilde{U}$ $\tilde{L}$
$A$ SOR $\mathcal{L}_{\Phi}=(I-\Phi\tilde{L})-1\{(I-\Phi)+\Phi\tilde{U}\}$
$\rho(\mathcal{L}_{\Phi})=0$ $\Phi=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\omega_{1},\omega_{2}, \cdots, \omega_{n})$
$\tilde{U}=[u_{i,j}]$
$\tilde{U}=$ $(I - D)+.\tilde{U}_{1}+\tilde{U}_{\mathit{2}}+\cdots+\tilde{U}_{n-1}$ ,
$D–\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(p1,p_{2}, \cdots, p_{n})$ ? $A$
$6.=[u_{i,j}.]l.\cdot:’..u_{i,j}^{l}=\{$
$0$ , $j\neq i+l$
$u_{i,j}$ , $j=i..+l$
$1\leq l\leq n-1$ , $\tilde{L}=$




















$+\omega_{i}\iota_{i}\omega_{i-1}\iota_{i1}-\cdots\omega 2\iota \mathit{2}\omega 1u1,i=0,-$ $i=1,2,$ $\cdots,$ $n$
Case IL)
$\{$














$\omega_{n}=\frac{1}{p_{n}}$ $\omega_{i}=\frac{1}{p_{i}.-u_{i,i}+1\omega i+1li+1-ui,i+2\omega_{i}+2l_{i2}+\omega i+1l_{i1}+-\cdots-u_{i},n\omega nlni\omega+1li+-1}\ldots..$’
$i=n-1,$ $n-2,$ $\cdot\cdot \mathrm{s},$ $1$




$\Phi_{1}A_{1,1}=L_{1},1\overline{U}1,1+\Phi_{1}A_{1,2,2\mathit{2},1}L_{2}-1L$ ( $k$ , k)
$\omega_{k}p_{k}=(1+\omega_{k}l_{k}\omega k-1uk-1,k+\cdots+\omega klk\omega k-1lk-1\ldots\omega 2\iota_{2}\omega 1u_{1,k})+\omega_{k}u_{k,k+k}1\omega+1\iota_{k}+1$
$+\omega_{k}u_{k},k+2\omega k+2lk+2\omega k+1\iota k+1+\cdots+\omega_{k}uk,n\omega nln\omega n-1ln-1\ldots\omega k+1\iota k+1$
$\omega_{k}=\frac{1}{p_{k}-\overline{P}_{k}-1^{-}P_{k+}1^{-}Pk+2^{-}-Pn}\ldots$ (2)
’




. $Pn=uk,n\omega nnl\omega n-1\iota_{n-}1\ldots\omega k+1l_{k}+1$




2. 1 $n\cross n$ He8senbe $A$ $1\leq k\leq n$ $k$ $A$ $LUL$
$\Phi A=L_{1}\overline{U}L_{2}$ $SOR$ $\mathcal{L}_{\Phi}$ $\rho(\mathcal{L}_{\Phi})=0$
$\Phi=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\omega 1,\omega 2, \cdot\cdot, ,\omega_{n})$ (1), (2)
2. 1 $1\leq k\leq n$ $(I -\overline{U})^{m}=0$ , $m\geq n$
$(I-\overline{U})^{m}\neq 0$ , $1\leq m\leq n-1$ [6] 42
$SOR$
Case $\mathrm{I}\mathrm{I}_{k}$) $\omega_{i}p_{i},$ $1\leq i\leq n$
([3] 3 [4] Theorem 31 )
2. 2 Case $\mathrm{I}\mathrm{I}_{k}$ ), $1\leq k\leq n$ $2\leq i\leq n$ , $i\neq k$
$\overline{l}_{i}=\{$
$| \frac{l_{i}}{p_{i}}|$ , $2\leq i\leq k-1$
$| \frac{l_{i+1}}{p_{i+1}}|$ , $k+1\leq i\leq n-1$
$\overline{u}_{i}=$
$Z$
$\max|^{\underline{u_{j,i}}}|$ , $2\leq i\leq k-1$
$1\leq j\leq i-1p_{j}$
$\backslash \frac{i+1\leq j\leq\max|nu_{i,j}|}{|p_{i}|}$ , $k+1\leq i\leq n-1$
$\overline{l}=2\leq\cdot.\cdot.\leq n1\max\neq\underline{k}\overline{l}i$




$<\overline{\omega}$ , $i=1,2,$ $\cdots,$ $k-1,$ $k+1,$ $k+2,$ $\cdots,$ $n$
26
$\circ$
$1< \overline{\omega}=\frac{2}{(1+\overline{l})+\sqrt{(1-\overline{l})^{2}-42\leq i\leq n1\max(\overline{l}_{i}\overline{u}_{i})\neq k}}.<2$
$\overline{l}_{k}=|\frac{l}{p}\mathrm{A}k|\max.|1\leq i\leq k-1\frac{u_{j,k}}{pj}|+|\frac{l_{k+1}}{p_{k+1}}|\sim\frac{k+1\leq j\leq n\max|u_{k},i|}{|p_{k}|}$ $\overline{\omega}(\overline{l}+\overline{l}_{k})<1$
$0< \omega_{kP}k\leq\frac{1-\overline{\omega}\overline{l}}{1-\overline{\omega}(\overline{l}+\overline{\iota}_{k})}$
.




$< \frac{4}{(1+\overline{l})^{2}}\sim\leq\frac{1}{\overline{\iota}+\max_{-}(\overline{\iota}_{i}\overline{u}_{i}),2\leq i\leq n1}$
$\overline{\omega}\overline{l}\leq 2$ – $\overline{\omega}<1$ $0<\omega_{1}p_{1}=1<\overline{\omega}$ .0- $<$
$\omega_{1}p1,\omega 2p_{2},$ $\cdots,$ $\omega i-1pi-1<\overline{\omega},$
$2\leq i\leq n-1$ $\omega_{i}p_{i}=\frac{1}{q_{i}}\text{ }$
$q_{i}$
$=1- \frac{l}{pi}\dot{.}(\omega_{i1p}-i-1)\frac{u_{*-1}}{pi-1},.\cdot-\frac{l}{p}..\cdot.(\omega_{i}-1pi-1)\frac{l_{i-1}}{pi-1}(\omega_{i}-2pi-2)..\frac{u_{-2,i}}{p.-2}$–. . .
$- \frac{l}{pi}.\cdot(\omega_{i-1p_{i1}}-)\frac{l_{i-1}}{pi-1}(\omega i-2p_{i-}2)\cdots\frac{l}{p}L(2\omega 1p1)\frac{u_{1,i}}{p_{1}}$
(
$\mathrm{L}\text{ _{ }}0<\omega_{i}p_{i}\leq\frac{1}{1-\frac{\overline{\omega}l\cdot\overline{u}_{i}}{1-\varpi \mathrm{t}}}.=\frac{1-\overline{\omega}\overline{l}}{1-\overline{\omega}(\iota+\iota_{i}\overline{u}i)}\leq\frac{1-\overline{\omega}\overline{l}}{1-\overline{\omega}\{l+_{2\leq j}\max(\iota j\overline{u}j)\},\leq n-1}$
=” $\circ$
$\omega_{i}p_{i}=\overline{\omega}$ $=2 \leq j\leq n-1\max(\overline{l}i\overline{u}_{j})>0$
$\omega_{i}p_{i}=\frac{1}{q}.\cdot<$
$\frac{1}{1-\varpi\iota_{\ddagger}\neg 1-\omega \mathrm{i}}.$. $=\overline{\omega}$ $0<\omega_{i}p_{i}<\overline{\omega}$
1 $\text{ }=\frac{<\omega 1-\frac{i}{\omega}\frac{p}{l}i}{1-\overline{\omega}(l+\iota_{n})}\text{ _{ } }\overline{\omega}\mathrm{t}0<=1\text{ }\Pi\overline{\mathrm{Q}}’ \text{ }.\text{ }.\text{ ^{ }}$Case $\mathrm{I}\mathrm{I}_{k}$ ), $1\underline{<}.k\leq\text{ }n-1$
, $n-1$ $\overline{\omega}(\overline{\iota}+\overline{\iota}_{n})<$
;:
2. 1 Case $\mathrm{I}\mathrm{I}_{k}.$), $1\leq k\leq n$ $\lrcorner_{\sim}p:l\cdot>0$ , $2\leq i\leq n$
i) 22 $\underline{u}_{i_{L}}p$$.\cdot.\geq 0$ , $i+1\leq i\leq n$ , $1\leq i\leq n-1$
$1\leq\omega_{i}p_{i}<2$ , $i=1,2,$ $\cdots,$ $k-1,$ $k+1,$ $k+2,$ $\cdots,$ $n$









$A$ $n\cross n$ $z=(z_{1}, z_{2}, ’\cdot\cdot, z)nT,$ $\varphi(z)=(\varphi_{1}(z_{1}), \varphi_{2}(Z\mathit{2}),$ $\cdots,$ $\varphi_{n}(z)n)^{\tau}$
$t\in(-\infty, \infty)$ $\varphi_{i}(t)$ $M_{i}\geq 0,1\leq$
$i\leq n$ $-M_{i}\leq\varphi_{i}’(t)\leq M_{i}$ $\overline{D}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(M1, M2, \cdots, Mn)$
$A’=A-\overline{D}$ $F(z)=0$
$1\leq k\leq n$ $LUL$ $\Phi A=L_{1}\overline{U}L_{2}$ $n$
$z^{\langle 0)}$
$\{$
$z_{p+1}^{\mathrm{t}^{m})}=z_{p}^{(m)}-\overline{L}-1\Phi\{Az^{[m)}+\varphi p(z(m)-)\}$ , $p^{=0,1},$ $\cdots,$ $n-1$
$z_{0}^{(m)}=z^{(m})$ , $z^{\langle m+1)}=Z_{n}^{\langle m)}$ , $m=0,1,2,$ $\cdots$
(3)
(3) (cf. Theorem 4.2 in [7])
3. 1 (3) $z^{\{\mathrm{O})}\in R^{n}$
$\hat{z}$ . $\cdot$
( ) 14 $Az^{\langle m+}1$ ) $+\varphi(z^{(m)})=0$ $\hat{z}=[\hat{z}_{i}]$








$A$ $LUL$ $z^{\langle 0)}$
.. .
$z^{\mathrm{t}^{m+}1)}=z^{(m)}-\overline{L}^{-}1\Phi F(z)(m)$ , $m=0,1,2,$ $\cdots$ (4)
$e^{(m)}=z^{(m)}-\hat{z}$
$e^{(m+1)(m)-1}=e-\overline{L}\Phi(F(z)\mathrm{t}^{m)}-F(\hat{z}))$
$= \{(I-\overline{L}^{-1}\Phi A)-\overline{L}^{-}1\Phi\int_{0}^{1}\varphi’((1-\theta)_{\hat{Z}}+\theta z^{(m)})d\theta\}e^{()}m$
$=(H_{\Phi}+R^{\mathrm{t}m}\Phi))\langle m)\mathrm{t}m)ee=\tilde{H}\Phi(m)$
14
$H_{\Phi}=I-\overline{L}^{-1}\Phi A=L_{2}^{-1}(I-\overline{U})L_{2}$ , $R_{\Phi}^{\langle m)}=- \overline{L}^{-1}\Phi\int_{0}^{1}\varphi’((1-\theta)\hat{z}+\theta z^{(m)})d\theta$





$\overline{l}=[\frac{m}{m_{0}}]\geq 1$ , $=\{$
$\frac{m(m-1)\cdots(m-\overline{l}+1)}{\overline{l}!}$ , $\overline{l}>0$
1, $\overline{l}.=$ .0 . . ’
$n\cross n$ $Q$ $||\cdot||$ # $||Q||_{L_{2}}\equiv||L_{2}QL_{2}-1||$
$\overline{a}=||H_{\Phi}||_{L_{2}}$ $\overline{\xi}\geq||R_{\Phi}^{(m)}|\mathrm{t}_{L}.2$
28




$0\leq l\leq\overline{l}-1$ m–l\geq mol+m $m-\overline{l}<m0\overline{\iota}+m_{0}$







3. 1 $||$ . It $||I-\overline{U}||$
3. 2 3.1 $\overline{\epsilon}_{1}=m_{0}(\overline{a}+\overline{\epsilon})^{m0-1}\overline{\epsilon}<1$ (4)
$z^{(0)}$
( ) 31 $||e^{(m)}||_{L_{2}}\leq K\overline{6}_{1}1^{\frac{m}{m_{0}}]}$ If $\circ$





$-\epsilon u^{u}(x)-a(X)u(’)X+f(x, u)=0$ , $0<x<1$
$u(0)=\gamma_{0}$ , $u(1)=\gamma_{1}$









$-l_{ii-1}\mathcal{Z}+p_{i}z_{i}-ui^{Z}i+1+\varphi_{i}(z_{i})=0$, $1\leq i\leq n$
$z_{0}=\gamma_{0}$ , $z_{n+1}=\gamma_{1}$
29
$a_{i}=a(ih),$ $f_{i}(z_{i})=f(ih, z_{i}),$ $\underline{c}_{i}=\underline{c}(ih)$ $\overline{c}_{i}=\overline{C}(ih)$
$\{$
$l_{i}= \mathcal{E}+\frac{h}{\mathit{2}}(|ai|-a_{i})$ , $p_{i}=2 \epsilon+h|a_{i}|+\frac{h^{2}}{2}(\underline{c}i+\overline{c}_{i})$ ,
$u_{i}= \epsilon+\frac{h}{2}(|a_{i}|+a_{i})$ , $\varphi_{i}(zi)=h2fi(Z_{i})-\frac{h^{2}}{2}(\underline{c}i+\overline{c}_{i})z_{i}$
$F(z)\equiv Az+\varphi(z)=0$
$A=[-l_{i,Pi}, -u_{i}]$ $A’=[-l_{i,p_{i}-} \frac{h^{2}}{2}(\underline{C}i+\overline{c}_{i}), -u_{i}]$ $n\cross n$
$l_{i},$ $u_{i}\geq 0$ , $l_{i}+u_{i}=p_{i}- \frac{h^{2}}{2}(\underline{c}i+\overline{c}_{i})\leq p_{i}$ $z=(z_{1}, z2, \cdots, z_{n})T$
$\varphi(z)=(\varphi_{1}(z_{1}), \varphi_{2}(z_{2}),$
$\cdots,$
$\varphi_{n}(Z)n)^{\tau}$ , $F(z)=(F_{1}(Z), F_{2}(Z),$ $\cdots,$ $Fn(z))^{T}$
$t\in(-\infty, \infty)\ovalbox{\tt\small REJECT}_{\mathrm{L}}^{}\text{ }\backslash ]"- C\varphi_{i}(t)\iota\mathrm{h}\text{ }\mathrm{B}_{1’\supset}\backslash \llcorner\Phi\ovalbox{\tt\small REJECT} m_{l_{\mathrm{L}}^{}\ovalbox{\tt\small REJECT}}d+\mathrm{r}\mathrm{l}\urcorner_{\dot{\mathrm{H}}^{\mathrm{b}}}^{z}\mathrm{b}^{-}C_{\text{ }^{}\backslash }\backslash$ $- \frac{h^{2}}{\mathit{2}}(_{\overline{C}_{i^{-}}}\underline{C}i)\leq\varphi’i(t)\leq$
$\frac{h^{2}}{2}(\overline{c}_{i}-\underline{c}_{i})arrow C^{\backslash }\backslash \text{ }\circ$
$A$ $LUL$ (4)
3. 3 $\frac{\iota_{+1}}{p.+1}.,$ $\frac{u}{\mathrm{P}i}\leq\frac{1}{2},1\leq i\leq n-1$ $ce^{c}<1_{\text{ }}$
$c=2 \max_{1\leq i<n}\{(\overline{c}_{i}-\underline{c}i)/p_{i}\}$ (4) $z^{\langle 0)}\in R^{n}$
( ) L2 22
$0< \omega_{i}p_{i}<\overline{\omega}=\frac{2}{1+\sqrt{1-4\max_{-1}1\leq j\leq n\frac{l_{j+1}}{p_{j+1}}\frac{u_{j}}{p_{j}}}}\leq 2$
$||H_{\Phi}||_{L_{2}}=||I- \overline{U}||\leq_{1\leq\leq n-1}\max|(\omega_{i}p_{i})i\frac{u_{i}}{p_{i}}|\leq 1,$ $R_{\Phi}^{(m)}=- \overline{L}^{-1}\Phi\int_{0}^{1}\varphi’((1-\theta)_{\hat{Z}}+\theta z^{(})m)d\theta$
$||R_{\Phi}^{\mathrm{t}^{m})}||_{L}2 \leq||L_{1}^{-1}\Phi\int_{0}^{1}\varphi_{-}’((1-\theta)\hat{Z}+\theta z^{(})m)d\theta L_{2}^{-1}||\leq\frac{c}{n}$
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